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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1 , 2 and 13 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Ito et al. (US 2003/0061937 A1). 

Ito et al. discloses a hydrogen permeable membrane for selectively allowing 
hydrogen to permeate through comprising a metal base layer (LA) comprising 
vanadium, a metal coating layer (LC1 or LC2) comprising palladium, and an 
intermediate layer (LB1 or LB2) that is formed between the metal base layer and the 
metal coating layer and is made of single metal element (nickel or cobalt) having a 
higher melting point than the metal base layer and the metal coating layer and 
possessing hydrogen permeability in Figs. 3 and 5-7 and paragraphs [0043] to [0046]. 

Regarding claim 13, Ito et al. teaches the membrane being used in a hydrogen 
extraction apparatus in Fig. 1 and paragraph [0077}. 



Claim Rejections - 35 USC § 103 
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3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1-7 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Alvin et al. (US 7,018,446 B2) in view of Ito et al. (US 2003/0061937 A1). 

With regard to claims 1-6, Alvin et al. discloses a hydrogen permeable 
membrane for selectively allowing hydrogen to permeate through comprising a metal 
base layer (10), a metal coating layer (32) comprising palladium, and an intermediate 
layer (30) that is formed between the metal base layer and the metal coating layer and 
is made of a metal (tantalum and/or niobium) having a higher melting point than the 
metal base layer and the metal coating layer and possessing hydrogen permeability in 
Fig. 23, line 44 to col. 7, line 63. 

Alvin et al. does not teach the metal base layer comprising vanadium, but Ito et 
al. teaches a similar hydrogen separation membrane wherein the base layer is 
vanadium in Figs. 3 and 5-7 and paragraphs [0043] to [0046]. 

It would have been obvious to one of ordinary skill in the art to substitute the 
vanadium base layer of Ito et al. for the metal support of Alvin et al. in that both 
references are directed to hydrogen separation using multilayer metallic membrane 
structures. 
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With regard to claim 7, Alvin et al. does not teach the intermediate layer 
comprising V or Pd, but Ito et al. recognized and teaches that vanadium can be used 
interchangeably with Ta or Nb in paragraph [0044]. Thus one of ordinary skill in the art 
would have recognized that an alloy of either Ta or Nb and V could be used as the 
intermediate layer of Alvin et al. since the three metals are known in the art to have very 
similar properties as regards hydrogen permeation and stability. 

With regard to claim 13, Alvin et al. teaches the membrane being used in a 
hydrogen extraction apparatus in col. 2, line 62 to col. 3, line 1 . 

5. Claims 1, 2, 4-6, 10, 13 and 14 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ma et al. (US 7,255,726 B2) in view of Ito et al. (US 2003/0061937 
A1). 

Ma et al. discloses a hydrogen permeable membrane for selectively allowing 
hydrogen to permeate through comprising a metal base layer (12), a metal coating layer 
(16) comprising palladium, and an intermediate layer (14) that is formed between the 
metal base layer and the metal coating layer and is made of a metal (tungsten and/or 
silver) having a higher melting point than the metal base layer and the metal coating 
layer and possessing hydrogen permeability in Fig. 1 and col. 6, line 7 to col. 9, line 42. 

Ma et al. does not teach the metal base layer comprising vanadium, but Ito et al. 
teaches a similar hydrogen separation membrane wherein the base layer is vanadium in 
Figs. 3 and 5-7 and paragraphs [0043] to [0046]. 
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It would have been obvious to one of ordinary skill in the art to substitute the 
vanadium base layer of Ito et al. for the metal support of Ma et al. in that both 
references are directed to hydrogen separation using multilayer metallic membrane 
structures. 

With regard to claims 13 and 14, Ma et al. teaches the membrane being used in 
a hydrogen extraction apparatus and being produced by teh claimed process in Fig. 1, 
col. 1, lines 12-21 and col. 6, line 7 to col. 9, line 42 

6. Claims 4 and 9 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Ito et al. (US 2003/0061937 A1). 

Ito et al. teaches the intermediate layer comprising nickel or cobalt, but does not 
explicitly teach using an alloy of the two metals. However, one of ordinary skill would 
have recognized that an alloy of the two metals (wherein either of the metals is 
considered to be the additive metal) could be used since the metals are taught as being 
used interchangeably. 

7. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Shimanuki et al. (US 6,740,432 B1 ) in view of Ito et al. (US 2003/0061 937 A1 ). 

Shimanuki et al. teaches a fuel cell as claimed in Fig. 1 , except for the hydrogen 
permeable membrane (42) having the structure recited in claim 1 . However, as noted 
above, Ito et al. teaches such a membrane for fuel cell applications in Figs. 3 and 5-7 
and paragraphs [0043] to [0046]. 
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Allowable Subject Matter 

8. Claims 8 and 1 1 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

9. The following is a statement of reasons for the indication of allowable subject 
matter: The prior art made of record does not teach or fairly suggest the membrane of 
claim 5 wherein the intermediate layer comprises first and second intermediate layers 
having the recited compositions. 

Conclusion 

10. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The Buxbaum, Bossard et al., Foley, Jr. et al. and JP 2004- 
344731 references disclose similar systems. 

1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jason M. Greene whose telephone number is (571) 
272-1 157. The examiner can normally be reached on Monday - Friday (9:00 AM to 5:30 
PM). 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Duane Smith can be reached on (571 ) 272-1 1 66. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Jason M. Greene /Jason M. Greene/ 

Primary Examiner 4/24/09 
Art Unit 1797 
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